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we see that the four types of solution are
gfca;      Q—kx      Qik'x      g—ik'x
where
„    v ,; .............................. (28)
or, if we take advantage of what has just been proved,
V' = qlr-J?,   .............................. (29)
where q and p are positive.    It will be seen that the odd and even parts of the solution may be treated separately.    Thus, for the first,
u = A sinh kcc + B sin k'a), ................... ..... (30)
and the conditions to be satisfied at x = ± a give
Q=*A sinh ka + B sin k'a,   Q = kA cosh ka + k'B cos k'a ; ...... (31)
so that the equation for k' is
tan k'a    tanh ka
k'a           ka     '   "      '
Again, for the solution involving the even functions,
u — 0 cosh Tex + D cos k'x,  ........................(33)
where
cot k'a___coth ka                                     /OAN
k'a             ka
Equations (32), (34) give an infinite number of real values for k', and when these are known q and n follow from (29).
The most persistent motion (for which q is smallest) corresponds to a small value of k, and to the even functions of (33). In this case from (34)
k'a — TT, 2-Tr, STT, &c., the first of which gives as the smallest value of q
«/   2                                                                    /QKN
q = U/TT a , .................................\""/
The corresponding form for u is
iky—nt f "t    i           /        /    \1                                                  /*Qfi\
This type of motion is represented by the arrows in the following diagram:—
t
On the other hand  the smallest value  of q under the head of the odd functions is
<? = /i7T2(l-4303)2/a2, ........................... (37)
and the motion is of the type                follow so great an authority, but I must confess that the argument does not
